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Serial Number: 10/695453 Attorney's Docket #: T36-159874M/RS 
Filing Date: 10/29/03; claimed foreign priority to 10/31/02 

Applicant: Fujimoto et al. 

Examiner: Alexander Williams 

Applicant's Amendment filed 5/30/06 in the election of species corresponding to figure 1 
(claims 1 to 3), filed 9/30/2004, has been acknowledged. 

Claims 4-6 have been canceled. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

Initially, it is noted that the 35 U.S.C. § 103 rejection 
based on an electrode and a polvcrvstalline metal comprising a 
transition metal deals with an issue (i.e., the integration of 
multiple pieces into one piece or conversely, using multiple 
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pieces in replacing a single piece) that has been previously 
decided by the courts. 

In Howard v. Detroit Stove Works 150 U.S. 164 (1893), the 
Court held, "it involves no invention to cast in one piece an 
article which has formerly been cast in two pieces and put 
together. ..." 

In In re Larson 144 USPQ 347 (CCPA 1965), the term 
"integral" did not define over a multi-piece structure secured 
as a single unit. More importantly, the court went further and 
stated, "we are inclined to agree with the solicitor that the 
use of a one-piece construction instead of the [multi-piece] 
structure disclosed in Tuttle et al. would be merely a matter of 
obvious engineering choice" (bracketed material added) . The 
court cited In re Fridolph for support. 

In re Fridolph 135 USPQ 319 (CCPA 1962) deals with 
submitted affidavits relating to this issue. The underlying 
issue in In re Fridolph was related to the end result of making 
a multi-piece structure into a one-piece structure. Generally, 
favorable patentable weight was accorded if the one-piece 
structure yielded results not expected from the modification of 
the two-piece structure into a single piece structure. 

Claim 1 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nomoto 

(U.S. Patent # 6,320,216 Bl ) . 

1. For example, Nomoto (figures 1 to 1 IB) specifically figure 1 show an electrode 
7,4d,6,4c,5b,5b,5a for p-type Group in nitride compound semiconductor layer 4a, comprising a 
film at least containing polycrystalline metal 6 disposed on said Group HI nitride compound 
semiconductor layer 4a, wherein said polycrystalline metal comprises a transition metal 5b,5a 
(see column 10, lines 27-37) . 

4) FIG. 1 is a top view of the structure of a memory device 
according to a first embodiment of the present invention. FIG. 
2 shows the section structure of the memory device of FIG. 1 
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taken along a line I — I of FIG. 1. In this memory device, a 
source electrode 2 and a drain electrode 3 each made of 
suitable metal are formed on a suitable substrate 1 having an 
interval in between. On the top of the substrate 1 between the 
source electrode 2 and the drain electrode 3, a charge 
accumulation layer 6 and a barrier layer 4d are stacked via a 
plurality of barrier layers serving as barrier portions and one 
or more transition layers each formed between barrier layers 
(here, three barrier layers 4a, 4b and 4c, and two transition 
layers 5a and 5b formed in between) . Thereon, a gate electrode 
(control electrode) 7 made of suitable metal is formed. The 
gate electrode 7 and the barrier layer 4d are in a non-ohmic 
junction state. 

(5) On the surface of the substrate 1 between the source 
electrode 2 and the drain electrode 3, two-dimensional electron 
gas (2DEG) is accumulated and a conduction layer la serving as a 
current passage is formed. The conduction layer la is in an 
ohmic junction state with source electrode 2 and the drain 
electrode 3 respectively. On the surface of the substrate 1, a 
device isolation portion 8 for isolating this memory device from 
other devices is formed so as to surround a predetermined region 
located between the source electrode 2 and the drain electrode 
3. 

(6) At least the surface (the surface on which the source 
electrode 2 and so on are formed) of the substrate 1 is made of 
a suitable semiconductor. For example, a semiconductor 
substrate made of a suitable semiconductor may be used 

as the substrate 1. It is also possible to use a substrate 
obtained by forming a suitable semiconductor thin film on a 
surface of a substrate main body made of sapphire or suitable 
glass or plastic, such as a SOI (Silicon-On-Insulator ) 
substrate or a SOS (Silicon-On-Sapphire) substrate. In other 
words, the conduction layer la is made of a suitable 
semiconductor. Furthermore, the barrier layers 4a, 4b, 4c and 
4d, the transition layers 5a and 5b, and the charge accumulation 
layer 6 are also made of suitable semiconductors respectively. 

(7) However, the barrier layer 4a formed between the conduction 
layer la and the transition layer 5a is made of a semiconductor 
which has a smaller electron affinity or a larger work function 
than the semiconductor forming the conduction layer la (i.e., 
the substrate 1) and the semiconductor forming the transition 
layer 5a. Also, the barrier layer 4b formed between the 
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transition layers 5a and 5b is made of a semiconductor which has 
a smaller electron affinity or a larger work function than the 
semiconductor forming the transition layer 5a and the 
semiconductor forming the transition layer 5b. Furthermore, the 
barrier layer 4c formed between the transition layer 5b and 
the charge accumulation layer 6 is made of a semiconductor which 
has a smaller electron affinity or a larger work function than 
the semiconductor forming the transition layer 5b and the 
semiconductor forming the charge accumulation layer 6. In 
addition, the barrier layer 4d formed between the charge 
accumulation layer 6 and the gate electrode 7 is made of a 
semiconductor which has a smaller electron affinity or a larger 
work function than the semiconductor forming the charge 
accumulation layer 6. 

(8) For example, the conduction layer la, the transition layers 
5a and 5b, and the charge accumulation layer 6 are made of Si 
(silicon), and the barrier layers 4a, 4b, 4c and 4d are made of 
SiO.sub.2, Si. sub. 3 N.sub.4 (silicon nitride ) or SiON. 
Alternatively the conduction layer la, the transition layers 
5a and 5b, and the charge accumulation layer 6 are made of SiGe 
or Ge (germanium), and the barrier layers 4a, 4b, 4c and 4d are 
made of SiGe, Si, SiO.sub.2, Si. sub. 3 N.sub.4 or SiON 
respectively. Or the conduction layer la, the transition layers 
5a and 5b, and the charge accumulation layer 6 are respectively 
made of a Group III -V compound semiconductor including at least 
one element selected from the group consisting of In (indium) 
and Ga (gallium) of Group III element and As (arsenic) of the 
Group V element, and the barrier layers 4a, 4b, 4c and 4d are 
made of a Group III -V compound semiconductor including at least 
one element selected from the group consisting of In, Al 
(aluminum) and Ga of the Group III element and As of the Group V 
element. Alternatively, the conduction layer la, the transition 
layers 5a and 5b, and the charge accumulation layer 6 are made 
of a Group III -V compound semiconductor including at least one 
element selected from the group consisting of In and Ga of the 
Group III element and Sb (antimony) of the Group V element, 
and the barrier layers 4a, 4b, 4c and 4d are respectively made 
of a Group III -V compound semiconductor including at least one 
element selected from the group consisting of In, Al and Ga of 
the Group III element and Sb of the Group V element. 

(25) Such a memory device can be fabricated as described below. 
It is now assumed that a single crystal Si substrate is used as 
the substrate 1 and the barrier layers 4a, 4b, 4c and 4d are 
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respectively made of SiO.sub.2. It is further assumed that the 
transition layers 5a and 5b and the charge accumulation layer 6 
are made of polycrystal Si and each of the source electrode 2, 
the drain electrode 3 and the gate electrode 7 are made of Al 
respectively. The fabrication method in this case will now be 
described specifically. 

(48) Here, the barrier layers 4a, 4b, 4c and 4d are made of a 
suitable insulator, and the transition layers 5a and 5b, and the 
charge accumulation layer 6 are made of suitable metal 
respectively. For example, the conduction layer la is made of 
Si, the barrier layers 4a, 4b, 4c and 4d are made of Al.sub.2 
O.sub.3 (aluminum oxide), and the transition layers 5a and 5b, 
and the charge accumulation layer 6 are made of Al respectively. 
Furthermore, the barrier layers 4a, 4b, 4c and 4d may be made of 
an insulator such as TiOx or NbOx, and the transition layers 5a 
and 5b may be made of metal such as Ti or Nb respectively. 

Therefore, it would have been obvious to one of ordinary 
skill in the art to use the electrode and a polycrystalline 
metal comprising a transition metal as "merely a matter of 
obvious engineering choice" as set forth in the above case law. 

Claims 2, 7-10 and 24 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Claims 1 1-23 are allowed. 

Response 

Applicants arguments filed 5/30/06 have been fully considered, but not found to be 
persuasive in view of the modified grounds of rejections detailed above. 
Applicant's arguments on pages 8-12 have been reviewed but are not found to be persuasive. 
Applicant's added claim language of "a film including a polycrystalline metal disposed on said 
Group HI nitride compound semiconductor layer" does read on the outstanding rejection 
because the polycrystalline metal (6) is still on the Group in nitride compound semiconductor 
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layer (4a). In the reference, 5a is on 4a, 4b is on 5a, 5b is on 4b, 4c is on 5b and 6 is on 4c. All 
of 5a, 4b, 5b, 4c and 6 are on 4a, therefore, 6 is on 4a. If 6 is on 4a, then poly crystal line metal 
(6) is on the Group EI nitride compound semiconductor layer (4a)., therefore, Nomoto still reads 
on the claimed structure. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander O Williams whose telephone number is (571) 272 
1924. The examiner can normally be reached on M-F 6:30 AM-7 :00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272 1915. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



AOW 

6/26/06 




Alexander O Williams 
Primary Examiner 
Art Unit 2826 



